Sternal wound infection is a rare but serious complication of cardiac surgery leading to prolonged hospital stay and higher mortality. In the last decades several treatment modalities have been described, of which vacuum-assisted closure (VAC) shows the most promising results. However, the VAC therapy system is expensive, requires extensive amounts of product and needs a power source at all times. Modified VAC dressing to treat sternal wound infection is cheap and feasible technique to use in develop country. This technique can be use as an alternative to the original vacuum-assisted closure and hadshown to serve its function in providing adequatevacuum pressure for wounds. (FMI 2016;52:225-230) 
INRODUCTION
Deep sternal wound infections (DSWI), namely mediastinitis and osteomyelitis, are a serious complication occurring in 1% to 5% of patients after cardiothoracic operations in individual studies. Post-sternotomy mediastinitis is debilitating and often fatal, with high mortality rates of up to 30% (Roemer et al 2011) . Intravenous antibiotics and several surgical techniques had been used in the past for their treatment; however, they have been associated with increased short and long-term mortality (Fleck et al 2006 , Bovill et al 2008 . It also implies a prolonged hospital stay and increased nursing care, it is also considered to have a substantial impact on the health care system economy (Christian et al 2013) .
Before 1980, sternal debridement, mediastinal irrigation, and rewiring was the preferred approach, which was followed by a hype for coverage with autologous (omental or muscle) flaps. A decade ago, plate fixation came into play but remained poorly accepted. Recently, negative pressure wound therapy, also termed vacuum therapy, was introduced as another treatment modality, especially in the case of deep sternal wound infection, and has gained widespread acceptance within a short period of time for its simplicity (Leopold & Christof 2013) .
Sternal Wound Infection
Median sternotomy was reintroduced by Julian in 1957 after its initial description by Milton in 1897 and become the most common approach for cardiac surgery. Despite the use of sterile technique, perioperative antibiotics and careful wound management, surgical site infections resulting in mediastinitis still become a serious problem (Roemer et al 2011 Microbial swabs of the sternal wound found the majority of pathogens found in both deep and superficial sternal wound complications belonged to the normal skin flora, more often caused by coagulasenegative staphylococci (S. epidermidis) (Richard et al 2010). However, a number of more aggressive agents was also identified (Table 3) . 
Vacuum-assisted Closure Therapy (VAC therapy)
VAC therapy is a therapeutic method using a special sponge or gauze dressing with a vacuum device to promote wound healing. Negative pressure (sub atmospheric pressure from 75-150 mmHg) is applied to the wound through a special sealed dressing in a continuous or intermittent manner. This novel technology was introduced for medical practices since it was introduced by Morykwas et al (1997) The VAC therapy has a complementary function and the range of its indications includes pressure sores, stasis ulcers, chronic wounds such as diabetic foot ulcers, post traumatic and post operative wounds, infected wounds such as necrotizing fasciitis or sternal wounds, softtissue injuries, bone exposed injuries, abdominal open wounds and for securing a skin graft (Chiummariello et al 2012) .
VAC uses medical grade components consist of cell polyurethane ether foam as a dressing (pore size is generally 400-600 mm). This foam is cut to fit and closely applied to the selected wounds. An evacuation tube with side ports, which communicate with the reticulated foam, is embedded in it. The aim of the reticulation being that the negative pressure will be applied equally to the entire wound bed. An adhesive drape is then applied over the area with an additional 3-5 cm border of intact skin to provide an intact seal (Lambert et al 2005) .
In 1998 Schneider et al. and Blackburn et al. described the use of the vacuum-assisted closure (VAC®) device negative pressure dressing (KCI, San Antonio, TX, USA) for stabilizing skin grafts by immobilizing themself, limiting shear stresses, eliminating fluid collections and decreasing bacterial contamination: it leaded to a graft successful rate greater than 95% (Morykwas et al 2001) . In last decade vacuum-assisted closure (VAC) wound therapy system, has gradually gained ground and replaced most of the conventional types of wound treatment due to the faster wound healing, lower length of hospital stay and the subsequent lower in-hospital cost. Moreover, early studies showed that VAC therapy has the potential to reduce both in-hospital and longterm mortality (Matthew et al 2013) .
The scientific understanding of the mechanisms of action of negative pressure wound treatment (NPWT) on open wound has grown steadily, some mechanisms are: Wound drainage: reduction of exudate, increased tissue perfusion the peristernal soft and muscular tissue (maximal efficacy between -75 and 100 mmHg), traction and superficial hypoperfusion induced by negative-pressure stimulate sprouting angiogenesis (via vascular endothelial growth factor gradient) and that cell stretching leads to differentiation (via transforming growth factor-β1 expression) of myofribroblasts, known to positively increase neovascularization, extracellular matrix deposition and wound contraction; reduce lateral tension and bring the wound edges together, promoted granulation tissue formation by increasing wound fluid partial pressure of oxygen and lactate levels; reduction of edema; reduce in hematoma and seroma; increasing the delivery of nutritive substances and assisting with the removal of purulent and non-viable material reduce bioburden (Karlakki et al 2013) ; and reduce bacterial biofilm production (invitro) (MV S 2012 , Vincenzo et al 2014 .
Although VAC therapy known have many benefits, some complications found like bleeding from a venous bypass graft during dressing changes, right ventricular rupture, painful, toxic shock syndrome, fluid depletion (Lambert et al 2005 , Rainer et al 2010 . The use of a wound dressing, such as paraffin gauze, in order to protect the RV from direct contact with the polyurethane foam has been recommended (Johan et al 2011).
Considering the VAC and traditional dressings in terms of cost, one might suppose a greater cost for treatment would be attached to the VAC. A certain cost is attached to the purchase or hire of a VAC unit but a published analysis reported that overall, cost of VAC treatment is lower (Lambert et al 2005 (Philbeck et al 1999) .
Modified VAC Therapy Systems
However, the VAC Therapy system has its disadvantages. It is expensive and requires extensive amounts of product and machinery, as well as functioning suction, and a power source at all times. In addition, the VAC Therapy system requires a trained and vigilant nursing staff. To overcome those problems, the idea to invent a modi!cation of VAC system with simple, accessible, save, massively produced and cheap materials took place. The modification aimed to reach the same benefits as the original one. In some countries the VAC systems modification were conducted by using accessible materials in each country as well using the device for different kinds of wound. The use of this simplest modified VAC (smVAC) has been proved as effective as original one (Danu & Rosadi 2012). 
CONCLUSION
VAC therapy is a safe and cost-effective method of treating complex sternal and thoracic wounds in patients undergoing cardiothoracic surgery. VAC therapy promotes faster wound healing, with shorter hospital stay and subsequent lower in-hospital cost, reducing the mortality rate in the long term. The benefits of modified VAC is that it is cheaper and can be constructed using simple clinical devices. This device can be used as an alternative device.
